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Why was the cohort set up? 
Oral language is a characteristic that defines the human species. How this ability develops, 
underpins the health, productivity, and social well-being of individuals (1). Whilst most 
children acquire speech and language skills with relative ease, many do not, placing a 
sizeable burden on our health, education, social and economic systems (2). Considering this, 
research in the field has been chronically underfunded and fragmented, resulting in evidence 
gaps, limited research capacity, and uncoordinated, poorly-informed and often contradictory 
advice for policy-makers and practitioners (3, 4). 
 
While language promotion and early intervention are clearly warranted, efforts to understand 
how and when best to target interventions have been hampered by a lack of appropriate 
longitudinal data. Only a few international population cohort studies have collected the 
detailed language measures required for accurate descriptions of the trajectories and 
outcomes of children’s language phenotyping (4, 5). Studies measuring language in depth 
have been limited by small, non-representative samples, often drawn from clinical 
populations, and/or commencing at preschool or school age (4) and thus missing the critical 
early years when the foundations for language are established. In addition, little is known 
about genetic and/or neural underpinnings, that is, the neurobiology of Developmental 
Language Disorders (DLD) (6). 
 
In line with major global initiatives (7, 8), researchers in Australia, the United Kingdom (UK) 
and the United States of America (USA), met to form a consortium (The Consortium) 
interested in advancing the understanding of DLD. The Consortium received funding from the 
Australian National Health and Medical Research Council (Centre of Research Excellence in 
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Child Language, #1023493) to establish a repository of child language data (Child LAnguage 
REpository - CLARE) thereby bringing together existing cohorts from the USA, UK and 
Australia that employed some common language measures assessed at multiple time points in 
childhood. 
 
The long term objectives of CLARE were to: 
i. Characterize typical and disrupted pathways of language development; 
ii. Examine environmental and biological factors predicting variation in language 
pathways; 
iii. Understand how language pathways are related to social, psychological and 
educational development; 
iv. Evaluate the direct/indirect costs of DLD to families and the health care, education 
and welfare systems and society; and 
v. Identify potential for preventative/therapeutic intervention. 
 
The Consortium was active in enriching existing cohorts, by including a measure of child 
language and collecting additional neurobiological data, so as to facilitate cross-cohort 
comparative analyses and to enable pooling across studies with harmonized data. Advantages 
of a data repository, data pooling and cohort enrichment include: 
 Reaching sufficient sample sizes for undertaking complex analyses, especially in 
longitudinal analyses of language trajectories (8); 
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 Exploring the replication and comparability of findings across different populations (8, 9), 
for example, hearing vs. deaf children and for those who have and have not received 
interventions; 
 Supplemental biological (e.g. genetic) and neuro-imaging data, creating opportunities to 
explore the neurobiology and gene-environment pathways to DLD; and 
 Maximizing the value and reducing wastage of longitudinal cohorts, by enabling data to be 
used and re-used, resulting in more cost-efficient use of research data. 
 
Who is in the cohort? 
CLARE comprises four groups of existing cohorts including: 
Group 1 – language-focused studies in children with typical hearing; 
Group 2 – language-focused studies in children with impaired hearing; 
Group 3 – publicly available datasets; and 
Group 4 – child development cohorts whose language measures we enriched. 
An overview of the broad aims, sample size and measurement domains of each cohort are 
described below in table 1. 
 
(Table 1 here) 
 
For the Australian studies, data linkage is planned/in progress with national datasets 
including: (i) Medicare and Pharmaceutical Benefits Scheme: Universal insurance for health 
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care for Australian citizens and permanent residents provides access to a range of medical 
services, lower cost prescriptions and free care as a public patient in a public hospital; and (ii) 
The Australian National Assessment Program – Literacy and Numeracy (NAPLAN) 
(http://www.nap.edu.au/naplan/naplan.html): Annual assessment for students in Years 3, 5, 7 
and 9, and is made up of four domains, including reading, writing, language conventions 
(spelling, grammar and punctuation) and numeracy. 
 
Each study has its own protocol and institutional ethical approvals, fulfilling the requirements 
of patient confidentiality and information governance for data linkage and use of biological 
material in future studies. Approval to establish CLARE was granted by the Human Research 
Ethics Committee at the Royal Children’s Hospital (#32261). Master documents detail 
principles and governance protocols, access to data and data sharing and process issues (see 
Figure 1); these were based on the International Childhood Cancer Cohort Consortium (7) 
(I4C) guidelines. A Policy, Practice and Implementation Committee was established to guide 
the policy and clinical relevance of our work (for details see Informing policy and practice 
below). 
 
What has been measured? 
To build CLARE, cohorts of interest were identified and data dictionaries for each study were 
developed and enhanced to ensure consistency across studies. All studies in Groups 1 and 2 
include standardised face-to-face assessments of child language in addition to parent-reported 
measures of language. Cohorts contained a broad range of child, family and environmental 
factors (e.g. social economic status, maternal education) hypothesised to affect language 
development, including measures of child behaviour, psychosocial well-being and cognition. 
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A key variables document was created, detailing all of the measures collected across each of 
the studies, which enabled a quick view of measure harmony across cohorts for the first time. 
Table 2 illustrates which existing CLARE cohorts were enriched with additional harmonised 
language measures, including the LSAC Child Health Checkpoint, as well as some of the 
longitudinal child development cohorts. 
 
(Table 2 here) 
 
How often have they been followed up? 
The number of participants recruited to each study, the year and age of recruitment as well as 
the measurement domains is illustrated in Table 1. As an example, the Early Language In 
Victoria Study (ELVS) (10) will have 11 waves of data by 2017 spanning 8 months to 13 
years of age including parent and teacher report, child-completed questionnaires (as 
appropriate) and face-to-face child assessment. 
 
What has been found? Key outputs and publications 
Below key examples are provided to demonstrate the utility of CLARE to date. The outputs 
span knowledge generation in peer-reviewed publications, research translation including brief 
research summaries and policy documents. 
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The debate about Specific Language Impairment (SLI) 
Specific Language Impairment (SLI) is a diagnostic term for a set of exclusionary criteria 
that have long been applied to children with a DLD that cannot be explained by another 
diagnosed condition. We systematically tested whether these commonly used exclusionary 
criteria identified a group of children with SLI in three CLARE studies: the ELVS (Australia) 
(10), the Longitudinal Study of Children with Specific Language Impairment (USA) (13) and 
the Millennium Cohort Study (UK) (19). These included the controversial discrepancy 
between verbal and non-verbal performance, and other exclusion criteria such as social 
disadvantage (see Table 1). 
 
In a paper entitled “Specific Language Impairment: a convenient label for whom?” (27), we 
reported that none of these factors were useful criteria in determining child DLD. These 
findings have important clinical and policy implications because they did not support a 
conceptual distinction between so called SLI and DLD caused by environmental factors such 
as disadvantage. Children from disadvantaged backgrounds have been traditionally excluded 
from studies of SLI because it was accepted that the child’s language was impaired, despite 
adequate environmental stimulation. The reasons for SLI were considered to be intrinsic to 
the child (biological, psycholinguistic or genetic) rather than the environment. We identified 
a sharp social gradient in language outcomes amongst 5-year-old children in each of the three 
studies (27), but no evidence for a distinct level of social disadvantage that conferred a clear 
risk of DLD or SLI. Our paper recommended the discontinuation of use of the term SLI and 
the exclusionary criteria and was the International Journal of Language and Communication 
Disorders most downloaded paper in 2014. 
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Clinical review on child speech and language disorders 
In an invited BMJ review (28) CLARE investigators drew on repository data to provide 
specific recommendations for general practitioners and referral pathways for help-seeking 
parents. The evidence synthesis demonstrated that treatment can be effective for improving 
expressive, but not receptive, language problems; is effective for speech disorders after 3 
years of age; and is effective for major distressing stuttering that has lasted more than 12 
months. Subsequent invitations included an article in the Oxford Handbook of Linguistics 
and an annual publication of Recent Advances in Paediatrics (29), which is circulated 
throughout North America, Europe and Asia, with an audience comprising general 
pediatricians. 
 
Informing policy and practice 
CLARE investigators established a Policy and Practice Implementation Committee that 
purposefully brought together researchers, policymakers and practitioners from health and 
education to determine relevant questions and policy issues to address. Questions from the 
committee and the wider research community were prioritised and addressed in a series of 
evidence-informed Research Snapshots that are succinct, easy to read publications aimed at 
stimulating informed debate about specific topics. The Snapshot series present the research 
under four headings: (i) Why is the issue important? (ii) What does the research tell us? (iii) 
What are the implications of the research? and (iv) Considerations for policy and programs. 
Practice and Policy Briefs have also been produced. Some examples are listed in the text box 
below and the full complement of resources are available online: 
https://www.mcri.edu.au/research/centres/centre-research-excellence-child-language. 
 
 The Child Language Repository (CLARE) _Version 8 June 2017 Page 11 of 22 
Research Snapshots: Summarising findings and their implications 
 Help vs. Need: Why parents seek help about children's communication development in the 
early years. 
 Late Talking: Does parenting behaviour hold the key? 
 Late Talking: Is intervention necessary and effective? 
 Late Talking: Can it predict later language difficulties? 
Policy Brief: Synthesising research evidence to inform policy 
 Developmental Language Disorder – a public health problem? 
 
Responding to government enquiries 
In 2013 the Australian Senate; referring the matter to the Community Affairs References 
Committee for inquiry and report, called for submissions on the prevalence of different types 
of speech, language and communication disorders and speech pathology services in Australia. 
Data from CLARE were utilized to prepare a submission that particularly focused on language 
trajectories, late talking and the current demand for speech pathology services across the 
country designed to understand the problem and frame an appropriate response (30). A number 
of the Consortium’s recommendations made both in the submission (31) and the appearance 
before the Senate Committee (June 11th 2014) were included in the final report (32). 
 
Embedding language measures in population cohorts 
Many longitudinal population cohorts either do not include measures of child language or 
typically measure only one very brief component of language (often vocabulary). This is 
because it takes a minimum of 40-60 minutes to administer a full-scale language assessment 
and many tests require specialist administration - prohibitive requirements in large generic 
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studies that typically have only around 90 minutes to collect data across all dimensions of 
health, wellbeing, development and social domain. CLARE enabled the Consortium to 
explore whether children likely to have DLD could be identified using a short form language 
measure, which could be included in population cohorts. We overcame logistic and time 
constraints by placing existing, validated, adaptive vocabulary (NIH Toolbox Picture 
Vocabulary Test (TPVT) (33)) and core language tasks (CELF-4 - Recalling Sentences 
subtest (CELF RS) (34) and Children’s Test of Nonword Repetition (CN Rep) (35)) into iPad 
vehicles that meant language could be captured by specialist staff in around 8 minutes. 
Receiver operating characteristic curves against full-scale language assessment were very 
encouraging, and the short language measure is now embedded in 8 population studies of 
child development comprising almost 5000 children aged from 5-12 years (see Table 1: 
Group 1 – MM; Group 3 - LSAC Child Health Checkpoint; Group 4 - BIS, VIHCS, CPOL, 
CAP, EHLS, MHS). 
 
Measuring the costs of LI to families and to health care, education and welfare systems 
The short and long-term costs of DLD rely on estimates largely from adults with 
communication impairment (9) and retrospective modelling showing that every dollar 
invested in speech and language therapy yielded a 6-fold increase in life-time earnings (36). 
In CLARE, using a combination of parent and teacher reports of service use, research records 
and linked Medicare records, we have demonstrated that DLD in children aged 4-9 years of 
age (analysis currently being extended up to 13 years) was associated with higher use of 
services and costs to both families and government compared to children with typical 
language (37). Current analyses examine the increased risk of psychological and emotional 
distress to individuals and their family or carers and the impact of DLD on child and/or 
 The Child Language Repository (CLARE) _Version 8 June 2017 Page 13 of 22 
parent reported health-related quality of life (HRQOL) using validated generic utility-based 
measures, including the Health Utilities Index Mark 3 (HUI3), the Child Health Utility 9D 
(CHU9D) and the EQ-5D as well as non-utility-based instruments such as the Pediatric 
Quality of Life Inventory (PedsQL). 
 
Genetic and neurobiological repository 
A long-term goal of CLARE is to have large cohorts with harmonized community child 
language measures that are enriched by neurobiological data that provide a clear and 
consistent foundation for future examinations of biological influences (i.e. phenotyping) on 
children’s language pathways. 
 
CLARE currently comprises a DNA biorepository of more than 5900 well phenotyped 
participants (see Table 3) on whom next generation sequencing methods, either whole exome 
or whole genome sequencing, can be conducted. These large samples are necessary so there 
is adequate power to detect real findings. In CLARE we aim to be primed for other global 
initiatives, to pool language and DNA data on a grand scale to answer questions about the 
biology of language. 
 
(Table 3 here) 
 
We adopted a selective approach to MRI brain scanning, assembling an affordable subset of 
experimentally defined cases, selected for specific phenotypic traits, and controls. A strength 
of our neuroimaging data is that we can confirm that our controls have had typical language 
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development from infancy (based on the longitudinal language data). A challenge in building 
the MRI repository data concerns the different data acquisition methods and scanners that can 
be highly variable. The development of new methods is so rapid in this field that agreed upon 
protocols are often superseded within short periods of time. 
 
What are the main strengths and weaknesses? 
The main strength of CLARE lies in the union of individual language focused studies to 
address a broad range of research questions that could not currently be answered by any 
individual study. CLARE has also facilitated complex analyses not previously possible 
including the ability to rapidly replicate findings in one or more cohorts (38, 39), to compare 
cohorts from three different countries and to link data to publicly available datasets to address 
questions about healthcare utilization and costs. The future focus will partly be on the 
neurobiological underpinnings of DLD. The collection of DNA from participants in 
individual community cohorts may never have been considered worthwhile; however, 
CLARE, offers new opportunities to explore the biological contribution to language 
pathways. 
 
In the longer-term it is also the intention of CLARE to increase the use and re-use of existing 
data by providing researchers with opportunities to propose and explore language oriented 
research provided it is in line with individual study intentions and consents. This has the 
added benefit of limiting data wastage. For example, we have recently pooled individual-
participant data across hearing and deaf cohorts to seek evidence for or against a threshold of 
hearing, or inflection point, beyond which language begins to fall behind (40). 
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Benefits that were not necessarily anticipated include the opportunities to harmonise and 
share database and questionnaire design, data collection protocols, measurement, and cohort 
maintenance strategies. This has resulted in better data as well as substantial reductions in the 
planning process, data collection time and cost. An increased awareness of, and access to 
similar data sets, is facilitating the ability to undertake parallel studies, which are particularly 
useful where the primary study lacks sufficient data to examine rarer subgroups or 
conditions. 
 
While the majority of participants have consented for personal data to be shared across 
studies and linked to government datasets, not all participants in the original studies are able 
to be included in CLARE, due to ethics requirements of explicit reconsent. This in turn has 
resulted in loss from the datasets of participants had subsequently withdrawn or were lost to 
follow up. An additional limitation is that data from national cohorts are not physically 
located with the CLARE cohorts and they have their own institutional requirements around 
access, security, etc. While we are able to provide information on the harmonised measures 
across studies to make it easier to compare and/or pool data, it is the responsibility of the 
individual researcher to apply for data licenses and contact the Chief Investigators of the 
individual studies with project proposals and requests for data access. 
 
Can I get hold of the data? Where can I find out more? 
Further detail of CLARE can be obtained from the website 
(https://www.mcri.edu.au/research/centres/centre-research-excellence-child-language), 
including information about the researchers on the project and information about the cohorts 
within CLARE. The website includes references to peer reviewed publications, brief 
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Research Snapshots together with news and information. The CLARE Steering Committee 
will consider requests for access to the data, bio samples and/or establishment of 
collaborative projects. Principal investigators can be contacted via the website for 
collaboration requests and all proposals will be assessed for feasibility and potential overlap 
with ongoing work. 
 
CLARE profile in a nutshell 
Reilly, S. et al. Cohort Profile: The Child LAnguage REpository (CLARE). Int J Epidemiol. 
 
  CLARE brings together harmonized, community-based cohort studies to advance the 
science of how language develops, what goes wrong and when and how to intervene. 
 The primary outcome is a direct measure of language in individual cohorts of children 
with: (i) typical hearing; (ii) hearing impaired; (iii) publicly available datasets; and (iv) 
child development cohorts (enhanced by a short language measure). 
 Individual studies measured factors hypothesised to affect language development (child 
behaviour, psychosocial well-being, cognition and a broad range of child, family and 
environment) and repeated measures of language including direct assessment and/or 
parent-report, varies by cohort. 
 Participant numbers range from 80 to 19 000 in each study and age ranges from birth up 
to 19 years of age 
 The dataset has been further enhanced with DNA collected from over 5 900 children. 
 Further detail can be found at: https://www.mcri.edu.au/research/centres/centre-research-
excellence-child-language.  
 Can I get hold of the data? For new collaborations and enquires about data sharing, please 
contact the principal investigators (see website for contact details). 
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